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ABSTRACT

This study attempted to investigate the effects of
school experiemnce on visual perception tests involving line figures
and forms. There were two experiments in this study. Experiment 1
examined the independent and interactive influences of school ‘

_experience and chronological age ‘in kindergarten children. Experiment
2 compared the effects of kindergarten and first grade curricula omn
performance on visual perception tests. In experiment 2, a :
test-retest design was used with kindergarten amnd first grade ,

- children whose birthdays were close to the December 1 cut-off date,
so that the two groups were less than one month apart in age. The
tests used were the Developmental Test of Visual Perception, -the
Visual Hemory Test, the Visual Motor Gestalt Test, the Visual
Sequential Memory subtest of the Illinois Test of Psycholinguistic

.Abilities, the Southern Ccalifornia Figure-Ground Visual Perceptiop

"Test, and the Visual III from the Reading Aptitude Tests. The results
of experiment 2 suggested that the interaction effects indicated a
greater chaage in six months for the kindergarten children dn
comparison to #“he first grade children. Also, the present normative
groups based. on age penalize the child who 1s among the older
childrten ir his’ grade. (HR)
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INTRODUCTION

The development of visual perceptual skills are of considerable
interest to educators. Certain visual skills (along with auditory
skills) have been postulated to be essential to beginning reading. For
example, Spache and Spache (1969) end a discussion of visual perceptual
skills by saying: "Reading is first and {cremost a visual task for the
beginning reader and almost impossible for him to accomplish without the
perceptual and discriminative abilities we have stressed" (page 199).
Furthermore, a number of studies (e.g., Barrett, 1965a; Goins, 1958;
Monroe, 1935) have found moderate correlations between different tests
of visual skills and first grade reading achievement. Studies involving
children from grade three on (e.g., Phelan, 1940) have found little
correlation between visual perception test scores and reading achievement.

There is no common agreement as to whether there are discrete visual
perceptual skills which develop independently or whether there is a
single unitary set of skills used in processing visual input. Neverthe-
less, visual discrimination skills, such as the ability to detect and
respond to differences in characteristics such as form, are almost

e

invariably included in the skills meant when a test is labeled "a test

' Less commonly, the cognitive skills needed

of visual perceptual skills.'
to give meaning to visual stimuli are included in the term.

Reading readiness tests also contain a variety of tasks which are
used to determine if a child has the skills needed to learn to read.
A large proportion of the tasks on these tests involve visual discrimina-

tion skills, e.g., matching words to a sample, marking the picture that

is different in a group, etc. Statistically, the best predictor of first




grade reading success {5 the ability to name letters. However, educacors,
e.g. Barrett (1965a) have viewed this particular task as being strongly
influenced by environmental factors and have sought to develop tests
using pictures, forms, etc. which reflect the 'potential to learn to
read" more than achievement.

Tests have also been devised for use with chi'dren who are having
difficulties in school. These .« .ts, e.g., the Developmental Test of
Visual Perception (Frostig, 1961}, the Southern California Figure-Ground
Visual Perception Test (Ayres, 1966), purport to measure different visual
skills postulated to be important for school achievement. Each test or
subtest attempts to focus on one particular skill (as defined by the test
author).

Both reading readiness tests and visual perception tests are con-
cerned with the skills needed for academic achievement and often contain
very similar items. The readiness tests are more likely to use letters
or words as stimuli and the visual perception tests typically involve
geometric forms or pictures. However, the task demands, such as matching
on the basis of certain physical characteristics or copying the sample,
are the same for both the readiness and perception tests even though
these two types of tests have quite different norm standards. On a
readiness test, the child is ranked in comparison to other children of-
the same grade placement regardless of chronological age. On the "diagnos-
tic" visual perception tests, the child is ranked in :erms of children
of the same chronological age regardless of the amount of school expe-

rience. In both instances, as much as a whole year variation in terms




of the other variables not considered {s possible. The question arises
as to whether either normative group selected on only one factor (either
school experience or chronological age) is appropriate and {f so, which
one.

In the reports of the normative data for the visual percepticn tests

4 the mean scores differ by several points for children of different age

groups (generally three or six month intervals) but the standard devia-
tions within each age group tend to be fairly large. Often the differences
in the mean scores for children a year or more different in age are less
than one standard deviation. None of the existing tests of visual per-
ception skills have grade placement norms so the degree of overlap between
children with known differences in school experience cannot be examined.

Most kindergarten and first grade curricula contain a variety of
activities designed to foster the development of visual skills. If these
activities are effective, the amount of school experience, i.e. the
exposure to such activities over an academic year snould affect perfc:
mance on visual perception tests. On the other hand, if factors related
to physical maturation (i.e. neural development) are primarily responsible
for the development of visual perceptual skills, the effects of scliwol
experience (with age controlled) on such skills should be limited. No
study could be found which examined the influences of these two factors.

In terms of the role of school experience there is a dilemma. If
school experience 1s an important factor in the development of visual
perceptual skills, how likely are we to make incorrect decisions with
norms based on chronological age? Furthermore, if ;chool experience

facilitates the development of such skills we need to know what kinds




of expericnces are most effective. If school expericnce is not important
in the development of visual perceptual s«ills the time now spent on
activities designed to foster Jdevelopment of visual perceptual skills
could be better spent on other activities.

This study attempted to investigate the effects of school experience
on performance on visual perception tests involving line figures and
forms. In Experiment I, groups of kindergarten children matched on age
or school experience were used to examine the independent and interactive
influences of each factor. In Experiment 1I, comparisons were made of
the effects of kindergarten and first grade curricula on test performance

with chronological age controlled.
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REVIEW OF THE LITERATLRE

Age.and School Experience
Relatively few studies.have been designed to-examine the effects
of age-related influences on performance independent of those of_school
experience. In studies concerned with school achievement, children are
generally“tested.at the same point in time (usually the end of the school
: year). This keeps-the amount of school experience constant within eachh
grade but-allows a twelve month variation in chronological age within
.each grade. |
Differences in the performance by children.of.the game age who were
l.born at different times of the year have been noted for some time (e.g.,
Fialkin and Beckman, 1938; Goodenough 1940; Huntington, 1938; Lodge,
1938; Mills, 1941; Pinter and Forlano, 1933) A number of the studies
have focused on the relationship between the performance on intelligence
tests and the time of year that the child was born (e.g., Craddick 1966;
Orme, 1963; Williams, 1964). The maJority of these studies have found
statistically significant correlations between intelligence test scores
. and the season“of birth. However, the'season of the year in which the
" highest nean scores.occurred has differe& from study to study. For
.example, Craddick (1966),'administering the Wechsler Intelligence Scale
for Children and the Wechslex AdultlIntelligence Scale to normal‘adults
and-children, found higher IQ scores for the groups in his sample that.
were'born in the winter or spring. drme (1963)Ihad found the IQ of a
sample of mentally retarded adults was higher if_they had been born in-
the summer or fall. The "authors of most of the studies in the 1930's
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and 1940'sasuggested thét the important factors in fhese seasonal IQ
differences were conditions-such és the climate thaﬁ ocCered during
'pregnancy,

| Williams (1964), in a review of the studies on the relationship .
of season of bifﬁh and intelligencg-test'scoresjhas suggested two possible
schéol—related.factors in the différent-test performance of childfen bbrn
in different seaéons: length of school and fhe child's age positidﬁ in
his group in séhool. ‘Since the studies were performe&‘in different
c;untries which héd yarying patterns of school organizatidn'and:entpgﬂqé

égeé, the influences of these.two factors could be different in the dif-

I3

ferent studies.
_Usiﬂé a cfoss—sequential design in which child}en of th;ée_different

agesy(BEO, 9:0, 10:0) were-méasured at ﬁhrée different timés of the‘year,
Baltes, Baltes, and Reinert (1970) found a'hignificant_efféct of time’

of measuremenﬁ (with age coﬁtrolled) on four intelligence test subtésts;

inductions, verbal cdmprehension, numerical facility; and perceptual
épeed. &ﬁig difference seen in»the'samg age childreﬁ tested at different
tiﬁes of the year wa§ interpreted as due,éo differentia14qmouﬁts of
schooling. | | |

| There continués-t§ be.somé disagreemeﬁt as to the felationship of
chronological aée to school péfformance. Sqme of the studies conducted
in England (e.g., Jinks, 1964) have shown a\correlaﬁidn between age and
school performanée but the structure of tﬁéir schaol system'is such that
children born at different seasons of the year would have different

length of schooling in the Infant Schools, A child enters Infant School.

at the first of the three entrance dates during the year after he becomes
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five years old. However, the entire year's group moves #nto Junior School
as a unit after three years so that children born in certain months will
enter Junior School with only two and a third rather than three full

yeers in Infant School.

Studies conducted in the Uniced States have found moderate positive
correlations between entrance age and schonl achievement if the achieve-
ment testing was done after the primary grade level. However, most of the
studies (e.g., Carter, 1956; Dickinson and Larson, 1963; Hall, 1963; Xing,
1962; Miller and Norris, 1967) have used children adaitted to school
when either younger or older than the usual age for the comparison groups
rather than different ages within the normal one year span of ages created
by ‘he cut-off dates for school admission. No studies were found that
showed a significant correlation between admission age and achievement
in the later grades when the age range was restricted to the one year
age span.

Of greater interest to the present study is the fact that the corre-
- lation be;ween chronological age and first- or second-grade reading skills
has repeatedly been found to be negligible (Barrett, 1965a; Hirst, 1970;
Petty, 1939). Murray (1966) found higher correlations between first
grade reading achievement and all the visual-motor-perceptual tests he
administered, i.e. the Winterhaven Form Copying Test and Monroe Visual I
and III, than between chronological age and reading achievement. There
have been some studies (e.g., ﬁosenthal, 1969) showing a low but sta-
tistically significant positive correlation between chronological age
and scores of readiness tests such as the Lee-Clar£ Reading Readiness

Test (Lee and Clark, 1962) administered to kindergarten children.



There appears to be little evidence indicating that chronological
age, at least within a twelvc.month span, is hiphly cerrelated to acadexic
achievenent. Rather the anount of school experience is ceasidered as
the most {important influcnce and this {s reflected in the grade placement
grouping of the normative data for achievement tests.

In contrast, tests of visual perceptual skills have age norzs.

Such a basis for establishing norss would seen to imply that the test
authors thought that chronological age was more izportant than school
experience in determining performance on such tests. The normative data
for such tests (e.g., Ayres, 1966; Koppitz, 1964) do show differences 1in
the mean scores for groups of child:en where the mean chronological age
differs by at lesst six morths, Unfortunately, the da;a reported in
these studies do not include an indication of the testing dates. Without
knowing the period of.cime during which testing was carried out it is
impossible to calculate the correlation between chronclogical age and
the amount of school experience that existed in the normative sample.

. If all ages of children were tested within a short period of time, say
one month, the relationship between chronological age and school expe-
rience would be different than_if testing was distributed throughout Lhe
calendar year.

Table 1 presents the difference in tﬁc relationshlp between age
and school experience 1f all the testing was done in a single month
such as May or November in contrast to the testing being spread through-
out the year. If the cut-off date for entrance into school is December 1
then in May seven year olds with birthdays from Deé;mber to May would

be in first grade while seven year olds whose Birthdays are in June to



Table 1

The Relationship Between Age and Average School
Experience in Sfeven Year 0ld Children Tested
at Different Tizes of the Year

Chronological age November only May only Throughout year

7-0
7-1
7-2
7-3
7-4
7-5
7-6
7-7
7-8
7-9
" 7-10
7-11
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Novechet vvould be In second grade. As a result children with ages of

7-0 to 7-5 vhen tested in May.would have had .9 years of school erpe-
rience and children «ho are 7-6 to 7-11 would have had a witole additional
year of school experience or 1.9 ycars. If school experiences were an
important factor in perforzance on the test, the tean scores for thesce
two age groups might be very different. 1f, however, the testing was
dene in Novezber all seven-year-olds would be in the second grade and the
year difference would be between six and seven year old or seven and eight
year old children rather than at the half ycar mark. If the testing is
spread throughout the ycar this time of testing effect due to school
experience will be spread throughout the age range rather than creating
sharp dividing points.

Regardless of the distribution of testing dates there would be a
positive correlation between chronological age and school experience
with a larger correlation the greater the spread of testing times. Within
the ages where the child might be attending either a structured pre-
school or elementary school setting there exists the possibility that
school exﬁerience could account for a significant portion of the dif-
ference in scores in different age groups.

Within the elementary school setting, visual discrimination and
memory of letters and words are taught. However, the question looms as
to whether the training with letters would affect the ability to dis-
criminate and remember other visual stimuli such as pictures and forms.
There is evidence that form discrimination can be improved by specific
training on such skills. Studies using materials s;ch as the Frostig

Remediation Progran, a series of 359 work sheets (Frostig and Horne,
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1964) have shown changes in scores on reading achievement tests as well
as on the Developmental Test ;f Visual Perception (Frostig, 1961) which
measures the same skills trained in the remediation program (Rosen, 1966;
Wheelock, 1968; Williams, 1968).

Most of the reading readiness programs contain activities designed
to.train visual discrimination of stimuli such as forms varying on various
dimensions. By implication, the training on these stimuli prepareé the
children for the finer discriminations involved in learning to distinguish
between different letgers of the alphabet.

Tasks involving discrimination of geometric forms can be varied so
that the amount of diffegence between stimuli is either greater or less
than between letters. No studies could be found that investigated the
effect of letter discrimination on the more difficult of the form dis-
crimination tasks. Since most visual perception tests are designed to
be used up to the ages of eight to ten they include some fairly difficult
items.

It is likely that theres is a positive relationship between the
skills involved in the discrimiuation and memory of letters and the skills
involved in the discrimination—and memory of geometric forms. Whether
there is a sufficient relationship for letter training to significantly

affect performance of visual perception tests which use forms is not

known.

Types of Visual Perceptual Skills

The term "visual perceptual skills™ encompasses a wide variety of

skills. In the broadest sanse it would include all skills involved in



12

giving meaning to any type oﬁ visual stimuli. However, meaning is not
really inQolved in many of the tasks used in standardized tests con-
cerned with visual perception skills. Many tasks involved in thelvisual
perception tests : ly require the detection of similarities or differ-
ences in éhysical properties such as orientation in sﬁace, a class of
skills more properly titled visual discrimination (Fellows, 1968; Vernon,
1970). To be sure, discriminétion isfnecessary before accurate meaning
can té given to a visual stimulus but discrimination is only part of the
process of visual perception. The skills covered by this study involved
forms as forms, not as symbols having meaning, so the term "visual
perceptual skills" is not necessarily the most accurate omn to use.
However, as the test names will suggest, this term has been used to
cover skills, such as visual discrimination, which are involved in
visual perception, thus the term will be used as a general term.

The available standardized visual perception tests were devised
primarily to measure only thoﬁe skills thought to be related to academic
performance. As a result only a small portion of the range of visual
perception skills is sampled. For example, skills such as those re-
quired in making color or size discriminations are not included in the
tests.

Psychologists studying visual perception have included a much wider
vériety of tasks, both in the dimensions on which the stimulus is varied
and the nature of the decision which must pe made about the_stimuLus.'
For example, Hake (1966) has described five types of decisions involved

in perception:
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1. detectibility -- is there a stimulus present or not?

2. &iscrimination -~ 1s the stimulus different from a standard?

3. 1dentification -- which stimulus is present?

4. recognition -- has this stimulus been seen before?

5. judgmental -- what scale value should be assigned to this stimulus?
Another dimension is the time available to perform the task; i.e. whether
unlimited time is allowed or whether speed is a factor,

When meaningful stimﬁli (such as pictures or words) are used in a
task,>a variety of additional cognitive skills may also be involved.

For example, matching words on a conceptual basis would appear to be more
closely related to matching pictures on a conceptual basis than to
matching words on the basis of their physical characteristics. Several
studies using visual perceptic. tasks (e.g., Gateé, 1940; Sister Mary

of the Visitation, 1929) have found tasks to correlate more highly with
each other when the stimulus material, e.g., words versus forms, was the
same and the taék different than in the reverse situation. For example,
the scores on a match-to-sample test using words as stimuli correlated
~more highly with the same-different pair judgment word scores than with
scores on a match-to-sample test using groups of digits. However, the
range of‘tasks uéed in these studies was quite small. 1In the study by
Sister Mary of the Visitation (1929) there were only>three types of
tasks: match-to-sample, same-different judgment of pairs of stimuli,

and one task which required finding which group of letters spelled a

- common word. Four types of stimuli were used: words, groups of letters,

groups of digits, and designs.
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Within the limited range of tasks used in the more common tests of
visual perceptual skills, the;e have been questions raised whether an
individual's repertoire is characterized by specific skills or only one
general visual perceptual factor. Factor anélytic studies of tests such
as the Developmental Test of Visual Perception which has five subtests
(e.g., figure ground discrimination, position of figures in space) have
failed to find any consistent discrete factors (Ohamacht and Olson, 1968;
Ward, 1970). | |

The stimuli used in the present study were geometric forms (line
drawings) used strictly as forms and not as meaningful symbols. Responses
inéluded indicating a matching or odd stimulus by pointing (or tracing)
and drawing (or constrdcging) a reproduction. On some of the tests the
child's response is made after the stimulus has been displayed for a
controlled period of time and then removed, which requires not only dié—

crimination but memory skills.

Tests of Visual Perception Skills

There areﬁé large number of tasks which could be considered to
involve visual perception skiilé. This study focused on the discrimina-
tion of two dimensicnal forms. This decision eliminated tests or subtests
in?olving three-dimensional objects or other visually-detected éttributes
such as color or size. Also omitted were tests involving meaningful
pictures such as the Picture Completion aﬁd Objects Assembly subtests of
" the Wechsler Intelligence Test for Children.(Wechsler, 1%49), the Visual
Association subteét of the Illinois Test of Psycholinguistic Abilities

(Kirk, McCarthy, and Kirk, 1968), or tests using letters or words such



15

as the Matching subtest of the Lee-Clark Reading Readiness Test (Lee ard
Clark, 1962) or the Memory for Letters subtest of the Detroit Tests of
Learning Aptitude (Baker and Leland, 1967).

There are several tests which require the copying of geometric forms
while the stimulus is present. Perhaps the best known of these tests
is ‘the Bender Visual Motor Ges:alt Test (Bender, 1938). This test uses
nine geometric designs-which are presented one at a time for the child
to copy~on a plain sheet of paper. Some of the designs are line drawings,
others are constructed of dots. Although this test is also used as a
prbjective technique, there are developmental changes in performance
(e.g., in the accuracy of reproduction) up to the age of 10 or 11. There
are several available scoring systems for the Visual Motor Gestalt Test
(Bender Gestalt). Koppitz (1964) has devised a developmental scale re-
flecting distortions related to immaturity with norms given for ages
between five and ten years. There are 30 mutually exclusive scoring items
(from two to four per design) which are scored as present or absent.
Scoring categories include distortion of shape, rotation, persevération,
and integration.

A more recent test in this area is the Developmental Test of Visual-
Motor Integration (Beery, 1967) which has 24 figures to be c0pied‘in
spaces in a test booklet. All figures are line drawings beginning with
single lines and progressing through simple geometric figures such as a
circle to figures involving diagonals and several overlapping figures.
The“figures range‘f;ém being more simple to.more“cémplex than those used
in the Bender Gestalt and the norms extend from ag; two to fifteen. Each

form is scored on a pass~fail basis and not on specific errors. Three
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factors made this test less desirable than the Bender Gestalt for this
study; the limited number of }igures that would discriminate within the
restricted age range in this study, the pass-fail scoring system, and the
cost of the test booklets.

One section of the Perceptual Forms Test sponsored b’ the Winter
Haven Lions Club (1960) requires the copying of geometric figures such as
a circle and diamond. This test has different forms for kindergarten
énd first grade children which made it unsuitable for Experiment II of
this study.’

The Copy Forms test used bf the Gesell Institute {Ilg and Ames, 1964)
involves the copying of six geometric figures and the drawing of two
three-dimensional objects. Both the inclusion of the three-dimensional
forms and the scoring system made this test unsuitable. Scoring for fhis
test is largely qualitative and descriptive.

The Dennis Visual Perception Scale (Dennis and Dennis, 1971) has
20 designs to bé copied on fields of small squares. This test was not
available at the time this study was begun.

Subtest V (Spatial Relations).of the Developmental Test of Visual
Perception (Frostig, 1961) requires the reproductioﬁ of seven or eight
figdres composed of straight lines drawn between pairs of dots. This
test was included in the study.

The greatest majorify of visual memory tests réquire the reproduc~-
tion of a stimulus containing one or more figures after exposure for a
brief interval of time (ubually 5 to 10 seconds) However, ﬁagt of thes;
tests have not beer found satisfactory for use with children under the

age of eight. Such tests include the Benton Visual Retention Test for
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Clinical Use {(Benton, 1946), the Graham-Kendall Memory-for-Designs Test
(Grzham and Kendall, 1960), a;d the Ellis Visual Designs Test (Lord énd
Wood, 1942). Thgre are two tests which have been used successfully with
yoﬁng, school-age children. One is the Visual III subtest of the Monroe
Reading Aptitude Tests (Monroe, 1935). This test has four cards with
four line figures to a card. Each card is exposed for 10 seconds and then
the éhild is asked to reproduce all the pictures that he can remember
from that card. New norms have been established by the Gesell Institute
(Il1g and Ames, 1964). The Memory for Designs subtest of the Detroit
Tests of Learning Aptitude (Baker and Leland, 1959) requires both the
drawving and completion of forms . the test booklet used for the entire
battery of tests., It appeared that this test would not give sufficient
additional information in comparison to the Visual III subtest to justify
the cost of the test booklets which would be used for that subtest only.
Visual memory tests with responses other than drawing of the stimulus
are not as commén,. The Visual Sequential Memory subtest of the Illinois
Test of Psycholinguistic Abilities (Kirk, McCarthy, and Kirk, 1968)
requires the reconstruction of sequences of two to eight chips with
nonmeanihgful designs, The Chicago Test.of Visual Discrimination (Weiner,
1968) is a multiple-choice test using designs from the Bender Gestalt
Test and the Graham-Kendall Memory-for~Designs Test and is given both
as a memory and matching test. Since the Bender Gestalt Test was being

used in this study the forms would be familiar if the Chicago Test of

Visual Discrimination was also used. Since a multiple-choice visual

memory test was desired for this study as a contrast for both Visual III

(a memory test requiring drawing) and the other mulciple-choice tests,
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the author devised the Visual Memory.test which is a 30 item test using
letter-like forms. The choice forms vary from the sample on the same
dimensions' that letters differ from each other, such as rotation or.the
addiéion of elements.

Only two tests specifically testing the ability t§ discriminate a
figure from ics background could be found which were suitable for use
with young chiidren. One was the Southern California Figure~Ground Visual
Perception Test (Ayres, 1966) which is a multiple choice test. The
stimulus plates involve both overlapping and embedded figures and the
child is.allowed one minute to choose ;he three of the six choice figures
that are in the stimulus plate. The second figure-ground test is the
Figure~Ground subtest of the Development;l Test of Visual Perception
(Frostig, 1961) which involveé tracing over specified overlapping figures.
There are some other tests which are closely related such as the Form
Constancy subtest of the Developmental Test of Visual Perception (Frostig) .
which requires discrimination of a particular geometric form regardless
of its size or surroundings.. The Visual Closure Test of the Illinois
Test of Psycholing;istic Abilities (ITPA) involves locating only partially
depicted objeﬁts.in a complex scene. Tests such as the Street Gestalt |
Test used by Goins (1958) and the Visual Automatic Test devised by Kass
(1962) which requires the naming of objects whose silhouette or outline
has a number of areas missing probably have a sfrong figure-ground

component. These last three tests involve plctures rather than non-

Tasks requiring the matching of a sample or choosing the odd figure

strictly on the basis of physical characteristics tend to show a strong
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ceiling effect at six to seven years unless the figures used are very
complex. The Position in Spaée subtest of Developmental Test of Visual
Perception (Frostig) requires eithar matching or choosing the odd picture
on the basis of the position of all or.parts of the figure. A number of
items on the Visual Memory Test (Wood, 1971) contain choices that are
rotated or reversed versions of the sténdard. The battery of tests used
by Goins (1958) inclu@ed several tests involving matching on various
physical dimensions but these tests used legters or pictures.l Tests
involving match-to-sample tasks for school age children have generally
involved meaning or conceptual relationships as the basis for matching
rather than physical similarity. Two examples would be the Visual Reception
and Visual Association subtests of the Iilinois Test of Psycholinguistic
Abilities (Xirk, McCarthy, and Kirk, 1968) which use photographs or
outline drawings of objects. The child must choose the objects which
are conceptually similar or relate&. |

There have been questions raised as to whether there really are a
number of discrete visual pefception skills. The results of the various
studies differ, Ayres (1966) has found relatively low correlations (,12
and .38) between.the Southern California Figure-Ground Visual Perception
Test and Figure~Ground subtest of the Developmental Test of Visual Per-
ception (Frostig, 1961)‘that supposedly measure the same skill, i.e.,
figure-ground discrimination. O'Connor (1969) found product moment
correlations of .63 between the Frostig and the Bender Gestalt and .62
" between the Frostig and the Harrison Reading Readiness Test. 'A canonical
analysis of the Developmental Test of Visual Percep;ion (Frostig), the

Metropolitan Reading Readiness Test and the Gates Reading Readiness Test
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found them to possess an underlying common perceptual function (Ohnmacht
and Olson, 1968), Corah and‘Powell (1963) found the intercorrelations
with the Frostig to vary from .18 to .57. However, factor analytic
studies of the Frostig (e.g., Olson, 1968; Ward, 1970) have found the
five subtests to possess a single common perceptual factor.

Intelligence tests often contain items requiring visual discrimina-
tion or memory skills. Memory items on the Stanford Binet Intelligence
Scale (Terman and Merrill, 1960) include such tasks as reproducing a bead
chain, finding a matching picture after the stimulus is removed, and
reproducing a design exposed for 10 seconds. The Detroit Tests of
Learning Aptituds (Baker and Leland, 1967) include subtests that require
the naming of pictufes or letters from memory plus a subtest requiring
the reproduction or completion of designs after the stimulus is exposed
for 10 seconds. Other visual discrimination tasks include such items as
Pictorial Similarities and Differences on the Stanford Binet Inteliigence
Scale and Pictufe Completion‘subtest on the Wechsler Intelligence Scale
for Children. The Wéchsler Iﬁtelligence Scale for Children contains maze
Jtems wﬂich require visual as well as motor skills. There are a number
of other items that require visual discrimination skills in addition to
a variety of cognitive skills.

Anocther major category of tests containing visual discrimination
and memory items is that of the reading readiness tests (e.g., Metropoli-
tan Readlness Tests, Readlvg Aptltude Tests, Lee~Clark Reading Readi-
ness Test) AJthougﬁ verbal materlals such as words or lettersnmay ﬁéb

"used, many of the subtests use them as forms rather than symbols in tasks

such as match~to-sample which only require detecting similarities or
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differences on the physical characteristics of the stimuli.

Visual Perception Skills and Academic Achievement

As is reflected in the inclusion of visual tasks in the reading
readiness tests, educators have believed for some time that visual dis-
crimination skills are important in the development of reading skill
(e.g., Bond and Wagner, 1950; Gates, 1937; Gray, 1925; Tinker, 1929;
Vernon, 1959). Intuftiﬁely, the ability to discriminate between different
visual forms and to remember thoselforms seems essential to leerning to
match souuds‘with letters and words. Barrett (1.969) describes the three
major current views of reading as: reading as decoding, reading as
involving percepfion and cognition, and reading as involving peréeptual,
cognitive, and affective responses. According to all three views, reading
requires sufficient visual perceptual skills to distinguish letters and
words. Vernon (1959) describes these skills as involving the perception
~of "small meaningless shapes containing a good deal of detail." He
describes the child as having particular problems with the orientation
of shapes and the order of shapeé in a sequence. Betts (1948), for ex-
ample, sums up the opinion of a number of educators when he says "The
ability to be a good observer of the likeﬁesses and differences among
word forms appears to be an important factor in reading ... In short,
the ability to make visual discriminations among word forms generally
is conceded to be basic to readinesé for initial instruction in reading
(page 220). DeBoer and Dallman (1964) after describing the importance
of visual perception-go on to say "Impro#ement in making such discrimina-

tions can be brought about through training" (page 68).
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A variety of visual disqrimination tests have been developed in an
effort éo'predict readiness to read and the probability of success in
learning to read., Educators would like to be able to measure when a
child is "ready'" to learn to read so that instruction is not started too
soon or delayed too long. For the children who are not yet ready, but
because of chronological age are in the first grade, they want to know
what essential skills the child lacks so that appropriate training can
be provided. |

Barrett (1965a) has provided an excellent review of studies measuring
visual discrimination at the beginning of first grade and reading achieve-
ment later in first grade. Of the various tasks used to predict reading
readiness, naming letters shows the highest correlation with reading
achievement (Barrett; 1965a). This particular skill, however, is ex-
tremely dependent on the child's environment (e.g., Dunn, 1959). Letter
names have to be téught, i.e. the child cannot discover thé nanes of
letters without assistaﬁce. For this reason, many.edacators have thought
that other tasks, particularly those using ncnverbal materials gave a
better indiFation of the child's "potential" ability to learn to read.
Supposedly, this type of task does not penalize children from different
cvitural or socio-economic groups.

Different studies have found somewhat different visual perception
tasks té have the highest correlation with performance on a reading test.
. At the first grade level visual discrimination tests tend to have a
higher correlation with reading performance than chronological age or
intelligence (e.g., Bryan, 1964; Petty, 1939). This relationship appears

to decrease with age and generally by the third or fourth grade non-
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significant correlations between scores on visual discrimination tests
and reading achievement tests are the rule (Bryan, 1964; Phelan, 1940;
Sister Mary of the Visitation, 1929).

Where both tests using letter or words as stimuli and tests using
digits or pictures have been used in the saue study, the rests ‘:sing
words or letters generally show a higher correlation with reading tests
(e.g., Ashlock, 1965; Goins, 1958). However, there have been tests using
forms or pictures as stimuli with correlations of .47 to .60 with reading
achievement tests (e.g., Goins, 1958; Keogh, 1963; Monroe, 1935; Murray,
1966; Potter, 1959). The highest correlations have tended to occur when
the test required copying the figure instead of other tasks such as
matching (Barrett, 1965a).

Particular stress has been placed by some authors on the ability to
discrimirate éhanges in spatial orientation. Silver and Hagin (1970)
state that: "In our experience 80% of the children with reading dis-
abilities have difficulty with the orientation of visual stimuli in space.
This is at a level of visual.recognition and does not involve verbal
symbols" (p. 448). Wechsler and Hagin (1964) found a correlation of .43
between the Lamb Chop Test (involves judging the posiFion of a figure
shaped like a lamb chop) and first grade réading réadiness scores. K
When Silver and Hagin (1970) retested 18 reading disability cases 10
years later, these individuals still showed problems in orientatioﬁ of
figures in space and figure-ground relationships, )

JTWA stﬁdies suggesf.ﬁhéf.the fbrmégnéf“the.ﬁest-and“ité relatioﬁsﬁip."

to procedures used in classroom reading instruction might be important.

Keogh (1963) found higher correlations between the Bender Gestalt and
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first grade reading when the Bender Gestalt was administered to a group
using large cards held up in ;he front of the room. Gates (1940) found
that a word-card matching test in which the stimulus was exposed on a
card for a short period of time ard then remov~d made a significant
contribution to the predictive value of the Gates Reading Readiness
Tests quite independent of the predictive value of the word matching

tests which left the stimulus exposed for comparison,
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PROBLEM

Research Design

There are two parts to this study: Experiment I was designed to
examine the effects of age and school experience on performance. Experi-
ment II was designed to evaluate the effect of different school experience

with age controlled.

Experiment I

In this part of the study it was essential to separate the effects
of age from those of school experience. For this reason, a number of the
usual researéh designs were not suitable. In cross—-sectional studies
where children of various ages are tested at one point in time, age and
school experience cannot be separated. That is,vthe amount of échool
experience is held constant within each grade levél but age and school
experience differ across grades. To cortrol for this confounding, cross-
sectional sampling needs to be done at more than one testing time. Simi-
larly in a conventional 1ongitudinal design, as a child increases in
age he also increases in émount of school experiencé so the effects of
the two faétoré also cannot be determined separately.

" Schaie (1965) has proposed some sequential paradigms which permit
independent analysis of at least two of the three sources of develop-

- mental cﬁange: age, Cohort,.and time of measurement, 1In his designs age
represents changes in an individual over time, cohort represents ilie
changes between éenerations, and time of measurement relates to changes in
the environment between fimes of measurement. In this study, which

involved a fairly short time period with school-age children, these factors

)
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still existed but had somewhat different implications. Children born
within six months of each othér probably will not reflect much of a
difference due to genetic or cultural differences, However, they will
have differences in their grade placement at aﬁy given age. Time of
measurement, as defined here, will reflect the amount of school experience.
The time-sequential method outlined by Schaie (1965) permits in-
ferences as to age differences as well as differences related to the time
of measurement. There is also an estimate of the interaction of age and
time of measurement which is confounded with cohort differences. In this
instance it was assumed that there were no significant cohort differences
due t§ genetic or out of school environmental differences when the cohorts
were not separated by more than one year. This type of design (Table 2)

requires measurement of each of several age groups at several times of

measurement,
Table 2
Time'Sequen;ial Design
Time of measurement
Age at time of testing October April

Younger A c

Older B D

Such a design permits comparison of groups that are the same age
with a grcup of different age but with the same amount of school expe-

Q rience with:
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Age differences = A+C ; B - D.

Also groups with the same amount of school experience can be compared
with groups that are the same age when tested but have a different amount

of school experience with:

Time differences = .

In addition, representatives of the same cohort are tested at each of the
two times. This can be compared to groups of different cohorts which match
on one of the factors.

A+D-C-B
2

Interaction =

Experiment I used the same seqdential design and kindergarten children.
There were independent samples of two age groups, 5 years and 4 months
and 5 years 10 months, tested at each of two testing times, October and

April. An analysis of variance was used to evaluate the results.

Experiment IT

A second design proposea by Schaile, the cross-—-sequential design,
was also adapted for use in the present study. The cross sequential
design involves the factorial manipulation of cohort and time of ﬁeasure-
ment. The cohqrt variable was of special intereét heré becéusé_of school
regulations regarding a child's birthdate and admission fg school. That
is, it was possible fo choose samples of children who were matched on
chronological age but who, nevertheless, differed in school experience
by a complete year. The cross-sequential deéign is schematized in

] -

Table 3.
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Table 3

Cross Sequential Design

Time of measurement

Cohort | October April
Pre cut-off birthdate 'E E'
Post cut-off birthdate F Ft

The design permits comparison of groups of children that ére the
same age but who differ in grade placement with:

| I _wl
Cohort differences = E+E 2 F —.

The time of measurement variable confounds the amount of school experience
‘with age differences; i.e. the testing in April reflects differences
attributable to the increased age as well as increased school expefience.
This part of the study was designed to evaluate the role of school
experience with age controlled. Control of the variable was accomplished
by using children whose birthdates were as close as possible to the cut-
off date (December 1) for class placement with the results that the
total age range for the two groups was about one month. The same children
were measured in both October and April {see Table 4):*
Several possible problems do exist with thisvdesign but they did
not seem insurmountable. One possible factor is the practice effect
associated with repeated testing. However, with a-six month interval

and the types of tests being utilized, this should not have been a
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Table 4

Groups for Experiment II

' Time of measurement

Cohort October April
Kindergarten 5-10 6-4
First grade 5-11 6-5

significant factor in the results of this study. Another poésible problem
was attrition. The most likely causes for this, such as moving and ill-
ness, are likely.not related to the variables being studied. Demoting
a child to a lower grade might be related to the skills being étudied
but rarely does this occur in the middle of first grade or kindergarten.
More serious was the fact.that raw scores had to be used in order to
analyze all the tests as standard scores were not available for some of
the tests. It is conceivable that the raw scores do not occur on a scale
with even intervals., The average scores of thé kindergarten and first
grade groups were likely to be different so that different parts of the
scale were predominantly used for the two groups. It is highl& unlikely
that this influenced the results on all tests but might have affected the
results on some of the tests. .
An analysis of variance was also used to analyze this set of results.
However, the time of measurement effect was confounded with both an
increase in school experience and age. Thus, only the cohort variable

and the interaction were considered important.
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Hypotheses

Egperiment I

1. Kindergarten children who are the same age but differ by six

months in the length of school experience will not show
significant differences in scores on visual perception tests.
Kindergarten children who have had equal amounts of school
experience but differ by six months in chronological age will
not show significant differences in scores on visual percep-
tion tests.

The-effect of school exper?ence on performance. on visual
perception tests is the same for kindergarten children of

different chronological ages.

Experiment II

1.

Children who are in the first grade will not perform signifi-
cantly better on visual perception tests than children of the
same chronological age who are in kindergarten.

Changes in performance on visual perception tests will be the
same for children of the same age regardless of whether they

are in kindergarten or first grade.

~ Both experiments

1.

For the subjects tested, chronological age or amount or type
of school experience will have the same effect on performance
on all visual perception tests regardless of what the test

purports to measure or the type of response required.
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Existing data for visual perception tests show differences in the

average pefformance of children of different ages up to about age 8 or
10. However, increases in age are positively correlated with increases
in school experience. It is conceivable that the improvement in per-
formance is due entirely to school experience rather than any internal
maturational factor related to chronolégical age. Or, of course, per-
formance may be affected by both school experience and age. Another
possibility is that children of different ages react differently to
similar school experiences. For example, a younger child may lack the
neurological organization needed to obtain maximal benefit from training
in viéual discrimination skills that occurs in the classroom.

In most school systems there is a difference in the time spent,
stress upon, and even the type of visual perception tasks included in
the curricula of kindergarten versus first grade. One could argue that
activities in kindergarten, including "reading readiness" activities,
should markedly‘improve‘performance in a child assumed to have had liﬁtle
formal training in visual perception skills before that time. In con-
trast the considerable amounts of time involved in Jetter discrimination
while reading.and writing may have a greater effect on performance 6n
visual perception tests.

In Experiment I children of different ages had received the same
school experiences while in Egperimeqt II children of the same age
received different school experiences. Thus, the interaction between
age and school experience could :ake several forms.

A wide variety of tasks are included under the rubric of visual

perception tests. One variable is the type of response. A number of
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the tests require the child to draw the stimulus. In this instance a
nunber of factors related to khe motor response such as skill in handiing
a pencil could affect the child's performance. This type of test could
show a strong school effect from practice while a multiple choice test
using similar stimuli and requiring comparable visual discrimination
skills might not show a school effect, If there is indeed more than

one type of processing skill involved in the perception of visual stimuli
the effect of age and school experience may be different for different
skill;. Pefhaps skill in figure-ground discrimination is related to
non-school related factors such as neural maturation while skill in form

discrimination is strongly affected by school experience.

Scores Analyzed

Raw scores were analyzed for all the tests and subtests in the
study. For most of the tests except the Bender Gestalt this score repre-
sented the number of items correct; On subtest III (Form Constancy) of
the Developmental Test of Visual Perception any incorrect items marked
were subtracted from the total correct. On the ITPA Visual Sequential
Memory subtest the child received two points if the stimulus was reproduced
correctly on the first try and one point if correct on the second pre-
sentation. It was possible to earn half points on Visual III for repro-
ductions that were reéognizable but not completely accurate,

The score on the Bender Gestalt usipg the Koppitz scoring system
is an error score with two to four possible errars-on each figure scored
for a total of 30 for the nine designs. Since the -higher the score the

poorer the child’s performance a negative correlation with this test has
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-

the same meaning as a positive correlation between the other tests.

Where available standard écores were used for a second analysis.
Since the same raw score would be assigned a different standard score
depending on the chronological age of the child, any difference between
groups of children that are different ages should be accentuated. 1In
both experiments the six month difference in age between groups was
sufficient to place the older and younger groups in different norm
groups. The ITPA and Frostig have published standard scores for three
month age groups, For the ITPA these scores have a mean of 36 and a
standard deviation of 6. For the Frostig the scaled score is the per--
ceptual age (the age for which that raw score 1s the average) divided
by the chronological age, multiplied by 10 and adjustéd to the nearest
whole number.

The Southern California Visual Perception Test (SCFG) has standard
scores for six month age groups with a mean of 0 and a standard deviation
of 1. To avoid the negative scores these were transformed.into a scale

- with a mean of 50 and a standard deviation of 10. The Bender Gestalt
does not have pgblished standard scores but Koppitz (1964) does give the
mean and standard deviation for six month groups of the normative popu-
lation. These were used to establish standard scores with a mean of 50
and a standard deviation of 10.

The published data on the Visual III test by Ilg and Ames (1964)
does not include standard scores or standard deviations so this test
could not be included in the analysis of standard s;orés. The Visuai

Memory test devised by the author has not been standardized.
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METHOD

Subjects

Children from the Urbana Public Schools were selected on the basis
of their birthdate. Eight of the nine elementary schools in the District,
agreed to participate in the study. The one school declining was in a
predominantly black neighborhood with children bussed in from the uni-
versity married students housing complex. However, black children are
bussed to ali the other schools on a percentage basis so their representa-
tion in the sample should have been reasonably similar to that of the
cbmmunity as a whole. No atteuwpt was made to secure any background in-
formationlsuch as race or socio-economic group.

Lists of children in regular classrooms who had birthdates in certain
specified months were secured from each school. Subjects were selected
by starting at a certain date and choosing successively younger or older
children until the number needed had beeﬁ selecte&. The groups were as

shown in Table 5.

Table 5

Subjects

: C.A. at

Testing date Group Grade Birthdates Males Females Testing

October A K 6/9/66 to 6/30/66 10 5 5-4
October B &E K 12/16/65 to 12/20/65 8 7 5-10
October F 1 11/11/65 to 11/29/65 7 8 5-11
April C K 11/3/66 to 11/21/66 9 6 5-4
April D K 6/2/66 to 6/11/66 4 11 5-10
April E' K 12/16/65 to 12/30/65 .8 7 6-4
April F' 1 11/11/65 to 11/29/65 7 8 6-5
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During the October testing a total of four children had to be dropped
from the study, two because the parents refused to give permission, one

because of involvement in another research project, and one because the

teacher asked that the child not be removed from the classroom.

Tests Used

There were two major criteria for the selection of tests:

1. The test involved the discrimination of line figures as forms

rather than as meaningful symbols.,

2. The.test was suitable for use with five and six year old children.

Whenever possible two related tests which differed in the mode of
response were utilized. For example both subtest II (Figure--Ground) of
the Developmental Test of Visual Perception (Frostig,yl96l) and the
Southern California Figure-Ground Visual Perception Test (Ayres, 1966)
test the ability to detect individual forms in line dr?wings with em—
bedded and overlépping forms but the form of response is quite different
for the two tests. The Frostig Figure-Ground subtest requires accurate
tracing of éhé individual forms while on the SCFG the child points to
the correct form from several alternatives. |

There are also tests in which the mode of response is the same, but
the visual perceptual skills needed differ. One example is the SCFG
and the Visual Memory TeSf which are both multiple-choice tests. This
arrangement provided some cross-check as to whether the results were
influenced by the mode of response. For example, it could be possible
that improvéﬁent in fine motor coordination due to age-related matura-

tional changes could cause performance on tests requiring drawing or
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tracing to show a strong age component regardless of any visual per-
ceptual sgills needed.

This overlapping of tests also restricted the variety of skills that
could be studied. It was thought to be more &esirable to make a thorough
appraisal of a few skills than sample a wide variety of skills.

There were two testing sessions about 45 minutes to an hour in
length. During one session each child was tested on five relatively
brief tests in the'following order:

i. Visual Memory Test

2. Bender Visual Motor Gestalt Test

3. ITPA Visual Sequential Memory subtest

4. Southern California Figure-Ground Visual Pérception Test

5. Mcnroe Visual III

The Visual Memory Test was devised by the author and consists of
two demonstration and 30 test item cards containing a stiwmulus figure
on one side of the 5 X & card and four choice figures on the other side.
The stimulus figures are letter-like forms similar to those used by the
Gibsons (e.g., Gibson, Gibson, Pick and Osser, 1962). In the final
version there are 21 cards with single figures, seven with téo figures
and two with three figures. These were selected from a pool of 50 items
on the basis of their correlation with the total score on the test by
40 four.year old children tested at the nursery school at Children's
Research Center, The four choice figures on the opposite side of the
card differ from the stimulus in some of the ways alphabét’letters
differ from eacﬁ other such as position in space, addition or subtrac-
tion of elements, and relationship of the parts to the whole. The child

ERIC

IToxt Provided by ERI
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is shown the stimulus for fivg seconds and then the card is turned over
to the choice figures and he is asked to "Find one like it here" (for
complete‘directions see the Appendix). There are two trial items with
separate cards so that the stimulus and choices can be shown to the child
simultaneously in order to teach him the task. All 30 items are admin-
istered (takes 5 to 10 minutes) and the score is the total number of
items correct. The test was designed to test.the child's recognition
memory for material similar to letters and short words. The use of the
letter-like forms should help eliminate auditory images being used to
remember the forms and equalize the children's experience with the stimuli
vhich would not be the case with letters.

The Bender Visual Motor Gestalt Test (Bender, 1938) requires the
child to copy nine designs on a blank shegt of paper. Using the scoring
system by Koppitz (1964), the number of "errors" present were added up
to obtain the raw score. The raw scores were transforméd tc normative
scores by using.Table 6 in Koppitz (1964) which gives the means and
standard deviations of test scores of the normative sample in six month
intefvals. A transformation scale with a mean of 50 and a standard
deviation of 10 was used to assign normative scores. The normative data
were based on the records of more than 1,100 children between the ages
of five and ten. A study by Miller, Loewenfeld, Lindner, and Turner
(1963) found Pearson product-moment correlations of .88 to .96 between
test scores by five raters. In a tést—retest study.of kindergarten and
first grade classes and a four month interval the kgndall Rank Correla-

tion coefficients were .55 to .66 (Koppitz, 1964).
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The Visual Sequential subtest of the Illinois Test of Psycholin-
guistic Abilities involves the reconstruction of sequences of two to
eight chips containing nonmeaningful figures. The child is shown the
sequence for five seconds and then asked to put the corresponding chips
in the tray in the same order as the stimulus. If he fails on the first
attempt he is given a second trial. The test is discontinued when the
child fails both trials of two consecutively listed items. The score is
the total points on the basis of two points for each item passed on the
first trial and one point for each item passed on the second trial. The
scaled scores in the manual are at three month intervals with the mean
performance of the standardization sample equal to a score of 36 with a
standard deviation of 6. The internal consistency coefficients ranged
from .60 to .96 for different ages of children. In a five month test-
retest study the correlations ranged from .28 to .71 with the lower
correlations occurring in the older groups of children (Paraskevopoulos
and Kirk, 1969).

The Southern California Figure-Ground Visual Perception Test rcquires
the child to indicate the three of the six choice figures which are
in the stimulus plate of embedded or overlapping figures. The test is
discontinued after a total of five errors. The raw score is the total
correct choices. The published standard scores have a mean of zero and
a standard deviation of 1 for six month age intervals. To avold the
negative scores these standard scores were transformed onto a scale with
a mean of 50 and a standard deviation of 10. The norms for children from
four to eleven are based on 1,164 children. A test-retest study with a

one week interval yielded coefficients of correlation of .37 to .52 (Ayres,

Q  1966).

ERIC

IToxt Provided by ERI
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The Gesell Institute has established norms for five to ten year old
children for the Visual III shbtest of the Monroe Reading Aptitude Tests
(Ilg and Anmes, 1964; Monroe, 1935). This test uses four sets of four
nonmeaningful figures. After a set of figures has been displayed for
ten seconds the child is told, "Now draw as many of the pictures as you
can remember." Each form is scored as pass or fail with a half point
score possible. Norms are based on 700 examinations but only 301 dif-
ferent children. Only means are given so it was not possible to compute
standard scores., No studies of reliability could be found.

The Developmental Test of Visual Perception (Frostig, 1961) was
administered during the other testing session. This test has five separate
subtests. Test I (Eye-Motor Coordination) requires the child to draw
straight or curved lines within increasingly narrow boﬁndaries or to a
target. Although this test Is not concerned with visual form perception
it was administered to keep the standard form of test administration.

Test II (Figure;Ground Discrimination) requires the fracing of figures
which intersect and overlap withvother figures. Test III (Form Constancy)
requires tracing only circles and SQuares which occur in, varying sizes

and positions and different surroundings on a page full of other figures.
Test IV (Position in Space) involves the discrimination of the differences
between figures in rotated and reversedlpositions. Test V (Spatial
Relations) requires the reproduction of patterns of straight lines
connecting pairs of dots. On subtests II,AIV, and V the raw score is

one point for each correct item. On subtest III one point is subtracted
from the total correct for each incorrect figure the child outlines.

The published standard scores are computed from perceptual ages which
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are the average age at which Fhat score is achieved. To obtain the
standard séore the perceptual age is divided by the chronologicai age
(mean for each three month span), multiplied by 10 and adjusted to the
nearest whole number. The norms for the Frostig are for children from
three to nine and are based on 2,116 unselected children. A two week
test-retest study of kindergarten and first grade children yielded

- product moment correlations of .33 to .83 (Frostig et al., 1964).

Testing Procedures

The Frostig was usually administered to groups of two or three
children while the other five tests were admiiistered to individual
children in the other testing session. The number of days between the
two testing sessions ranged from two to fourteen days with a mean of
seven days in both the October and April tesfing. During the October
testing 33 children were administered the Frostig in their first session
and 27 were administered the Frostig during their second session. During
ghe April testing the figureé wére 34 and 26. Whenever possible the
two sets of tests were administered by different examiners but nine
children had the same examiner for both sessions in October and 19 during

the April testing. There were a total of 1l examiners but the. author

did approximately half the testing.
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RESULTS

Experiment I

Table 6 provides the means and standard deviations for the raw and
the transformed scores. The transformed scores were obtained for each
child and each test by using the scoring procedure and norms for each
of the tests taken, whereas the raw scores reflect the number of items
correct (or incorrect on each test). Since suitable normative data were
not available for the Visual Memory and Visual III tests they had to be .
eliminated from the analysis of trénsformed scores, TaBles 7 and 8
pfovide the results of the multivariate and univariate analyses of
variance and the discriminant functions for these data. Tables 9 and
10 provide the intercorrelation matrices for the raw (Table 9) and the
transformed (Table 10) scores. It should beAnoted that the Bender
Gestalt provides an error score so a lower raw.score indicates better
performance.

As seen in Table 7, none of the multivariate analysis of variance
F-ratios for the raw scores were statistically significant in this
experiment, On the univariate analysis of variance the main effect for
Time of Measurement for the Bender Gestalt was statistically significant
(p < .006), reflecting superior performance under April testing. The
analysis for the data from the ITPA Visual Sequential Memory subtest
revealed statistical significance for the main effect of Age (p < .04),
with older children performing better than younger ones. All other
F-ratios failed to reach statistical significance. |

In Table 9 the correlat&ons with the Bender Gestalt are negative

because this test has an error score. Although there is considerable
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Table 7

Effect of Age and Time of Measurement on Raw Score
' Performance in Experiment I

Test Age Time Age X Time
All tests F9,48 = 1.09 F9,48 = 1.66 F9,48 = ,79
(NS) (NS) (NS)
ITPA Visual Sequential Memory F=4,30 F=1.39 F=.01
(@ < .04) (Ns) (NS)
-.798 ~.013 -.166
Bender Gestalt F=.77 F = 8,27 F = .58
(NS) (p < .006) (NS)
-.886 1.300 -.619
Visual Memory F=1.01 F=1.15 F=.1l4
] (NS) (NS) (NS)
-.192 .062 .205
Southern California Figure-Ground F=.19 F=1,17 F=.19
(NS) (NS) (NS)
-.418 -.038 .002
Visual III F = .43 F= .02 F=.,62
(Ns) (ns) (NS)
-.125 .391 -.722
DIVP II Figure-Ground F=.3 F=.90 F= .13
(NS) (nS) (NS)
.099 .352 ~-.064
DTVP III Form Constancy F=1.42 F = 3.14 F=3.14
(NS) (p < .08) (p < .09)
0357 --638 .881
DTVP IV Position in Space F = .006 F = .50 F= .30
(Ns) (NS) (Ns)
-.013 -.074 -.504
DIVP V Spatial Relations F = .003 F = .55 F=.16
(NS) (NS) (Ns)
o ! .135 .604 -.157

(Multivariate and Univariate ANOVA)

F ratio and standardized discriminant
function coefficients
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Table 8

Effect of Age and Time of Measurement on Transformed Score
Performance in Experiment I
(Multivariate and Univariate ANOVA)

F ratio and Standardized Discriminant

Coefficients
Test Age Time Age X Time
All tests F8,49 = 5.42 F8,49 = 2.13 F8,49 = .81
(p < .0001) (p < .05) (NS)
‘ITPA Visual Sequential Memory F=.25 F = 1.69 F =’.001
(NS) (NS) (NS)
Bender Gestalt F=17.74 F = 8.12 F= .55
(p < .0001) (p. < .0006) (NS)
«959 -.791 374
Southern California Figure-Ground F= .08 F= .60 F=.75
(NS) (NS) (NS)
-.613 .010 .253
DIVP II FigureeGrouﬁd F = 5.89 F=1.08 F=.11
(p < .02) (NS) (NS)
-.082 .333 -.688
DTVP III Form Constancy F=.14 F=12,81 F = 3.14
(NS) (p < .10) (p < .08)
-.054 -.011 1.11
DTVP IV Position in Space F = 8.56 F = 5.48 F=.22
(p < .005) (p < .02) (Ns)
.110 -.851 -.289
DTVP V Spatial Relations F = 2.9 F=1.10 F = .03
' (p < .09) (NS) (NS)
.421 --662 bt 3 199
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variation from group to group there are some consistencies. The various
subtests of the Developmental'Test of Visual Perception are fairly highly
lcorrelated'except for Figure-Ground and Position in Space subtests in

two groups. Correlations tended to be higher between tests which require
the drawing the.stimulus (such as the Bender Gestalt and Spatial
Relations subtest of the DTVP) than between drawing tests and those with
other modes of response. Generally, tests (e.g., the Southern California
Figure-Ground test and the Figure-Ground subtest (II) of the Frostig)
which purport to measure the same skill such as memory of figure-ground
discrimination do not show higher correlations with each other than with
pther tests designed to test different skills (ec.g., the other subtests
of the Frostig).

In contrast to the results of the raw score MANOVA (Table 7), the
analysis of the transformed scores (Table 8) revealed zoth main effects,
Age and Time of Mesasurement, to be statistically significant.

On the ANOVA's of individual tests, the Bender Gestalt again showed
a significant F-ratio for Time of Measurement similar tovthat seen with
the raw scores. However, the transf&rmed scores Age effect was also
highly significant, revealing better performance by the younger children.
The Figure-Ground (ITI) subtest of the Frostig also showed a significant
age effect with the transformed scores. Using the transformed scores
the Position in Space (IV) subtest of the DTVP showed a significant Time
of Measurement effect. All other Efratios'including all of those for

2

the interaction failed to reach statistical significance.

In detevmining the transformed scores, the younger and older children

were compared to differernt groups of children as the norms for the tests
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were given in three or six month intervals. Thus the children five years
four months old were generally compared to children -five years to five
years five months old while the older children were compared to children
five years six months to five years eleven months old. The changes

this made in the transformed score assigned to a given raw score were
quite complex as can be seen to some extent by comparing the younger

and older.grodp means and standard deviations in Table 6.

Experiment II

The means and standard deviations of the raw and transformed scores
are given in Table 1l. Tables 12 and 13 provide the results of thg
multivariate and univariate analysecs of variance and the discriminant
functions for these data. Tables 14 and 15 provide the intercorrelation
matrices for the raw'and transformed scores.,

In the multivariate analyses of variance of'the raw scores the main
effect for Time of Measurement was significant (p < .001). This experi-
ment involved a repeated measurement design so there are several factors
contributing to the difference in performance in April versus October.
In the univariate analyses, there were a number of statistically signifi-~
cant effects; i.e., the main effects for Time of Measurement for the
Bender Gestalt and Figure-Ground and Spatial Relations subtest of the
Frostig (p < .01) and the Southern California Figure-Ground and Form
Constancy and Position in Space subtests of the Frostig (p < .05) re-
flected better performance for the April testing. In addition, the main
effect for Grade placement was significant (R < .05} for the ITPA Visual

Sequential Memory subtest and the Bender Gestalt, revéaling better

'
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Table 11

Transformed Scores

Means and Standard Deviations for Grade Placement and Time of Testing Groups in Experiment II

Raw Scores

April

October

April

QOctober

1st

1st

1st

1st

S.D.

I

S.D.

Test

ITPA Visual Sequential

18.2 2.8 20.2 3.1 37.3

7.1
7.6

5.0 39.4
9.0 52.1 12.5 54.8

5.1 36.8

4,2 41.1
8.7 51.3

6.5 3.3 38.9

7.6 5.3
17.8 4.1 17.3 4.3 19.0 2.8 18.5 3.6

17.2 2.7 19.7 3.2
9.5 3.3

13.8 3.3

Memory
Bender Gestalt

Visual Memory

Southern California

9.1 54.6 13.7

13.1 3.8 14.0 3.2 15.1 2.6 14.7 4.0 52.7 13.0 57.0 11.4 55.9

Figure-Ground

Visual IIT

5.7 2.0

2.4

4.8

5.6 2.0

4.6 2.7
12.8 4.9 15.1 4.2 14.5 5.3 17.1

1.8
3.4
2.1

2.0 11.0
2.5 10.6
1.9 10.2
2.0 11.3

9.5

2,9 10.8
1.1 11.1
1.5 11.0

1.9

10.7

2.2
3.0 11.7

9.8
9.7

2.2
6.3 1.4 10.7
5.5 1.2 10.2

DTVP II Figure-Ground

2.1 11.5

2.0

8.7 4.7

9.1 3.5
6.5 1.4
4.2 2.3

1.0
1.4

6.8 4.1 8.7 3.8
6.3
5.0

5.4 1,6

DTVP IV Position in Space

DTVP III Form Constancy
DTVP V Spatial Relations

1.3

1i.4

3.6 2.3

49



Table 12

50

Effect of Grade Placement and Time of Measurement on Raw Score
Performance in Experiment II
(Multivariate and Univariate ANOVA)

F ratio and standardized discriminant
function coefficients

Test Grade Time Grade X Time
All tests F9’20 = 1.17 Fg,zo = 11.66 F9’20 = 1.69
(NS) (p < .0001)
ITPA Visual Sequential Memory F = 5.19 F = 3.38 F=.26
(p < .03) (p < .08) (NS)
-.434 -.361 -,307
Bender Gestalt F =4.36 F = 73.21 F = 8.61
(p < .05) (p. < .0001) (p < .01)
1.185 .991 - .769
Visual Memory F=.18 F=2,73 F = .002
(NS) (n8S) (NS)
. 799 -.246 -.112
Southersn California Figure-Ground F = .05 F=6.12 F=1.24
(NS) (p < .02) (NS)
.675 .047 -.120
Visual IIIL E = 1.75 F= .10 F = .02
(NS) (ns) (NS)
.081 .038 -.117
DIVP II Figure-~Ground F=2.99 F = 8.73 F = .07
(p < .09) (p < .01) (NS)
-.478 - 445 -.053
DTVP III Form Constancy F=.29 F=4,13 F=4.14
: (Ns) (p < .05) (p < .05)
-.077 -.333 -.604
DTVP 1V Position in Space F=.70 F=5.88 F =4,58
(NS) | (p < .02) (p < .04)
-.269 .038 -.338
DIVP V Spatial Relations F = 2,50 F = 10.75 F=2.29
(NS) (p < .01) (NS)
.501 -.245 -.083




* Table 13

51

Effect of Grade Placement and Time of Measurement on Transformed Score
Performance in Experiment II
(Multivariate and Univariate ANOVA)

F ratio and standardized discriminant
function coefficients

Age X Time

Test Age Time
All tests F8,21 = 1,02 F8,21 = 5,93 F8,21 = 2,22
(NS) (p < .0005) (p < .07)
ITPA Visual Sequential Memory F=3.15 F ='l.l7 F=.31
{p < .09) (NS) (Ns)
310 .064 .284
Bender Gestalt F= 5.04 F = 34.00 F = 11.28
(p < .03) (p. < .0001) (p < .002)
.946 1.179 .874
Southern California Figure-Ground F= .14 F= .04 F=1.99
(Ns) (NS) (NS)
-.596 -.283 -.026
DIVP II Figure-Ground F = 3.43 F=0 F= .51
(p < .07) (NS) (Ns)
.654 .324 .075
DIVP III Form Constancy F= .72 F=0 F = 5.90
(nS) (NS) (p < .02)
-.060 .342 .701
DIVP IV Position in Space F=20 F=1.32 F = 4.54
(Ns) (NS) (p < .04)
-.044 -.811 -.253
DTVP V Spatial Relations F=1.64 F =1.63 F=2.28
(nS) (Ns) (ns)
-.811 .312 .191
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performance for first.grade children. The interaction effect was signifi-
cant (p < .05) for the Bender.Gestalt and Form Const 'nry and Position in
Space subtests of the DTVP.

i The means and standard deviations for the raw scores (Table 11)

show several interesting patterns in the performances of the various
groups. Almost without exéeption the performance of children was better

in April than in October. However, the complexity of the interaction of
the various factors operating is suggested by the number of tests on

which the performance for the kindergarten children in April was equal to
or sliéhtly better than the first grade children in October.

The general pattern of inte;correlations for the raw scores in Experi-
ment II resembled that of Experiment I. The subtests of the Frostig
(except the Form Constancy and Position in Space subtests in some groups)
are rather highly correlated. In addition, the tests with a drawing
response (e.g., the Bender Gestalt and Spatial Relations subtest of the
Frostig) tend to be more highly correlated with each other than with
other tests. | |

The multivariate analysis of vgriance for the transformed scores
again revealed statistical signifiéance for the main effect of Time of
Measuremert (p < .01). In addition; the interaction of Grade Placement
and Time of Measurement.approached statistical significance (p < .07).

In the univariate analyses of variance the Bender Gestalt again revealed
significance for both main effects.

In contrast to ﬁhe analyses of the raw scores, the Bender Gestalt

was the only test to show a significant Time of Measurement or Grade

Placement effect. The aumerous significant interactions (including the




35

Bender Gestalt and the Frostig Form Cbnstancyfand Position in Space
subtests).in general, revealéd greafer differences in performance between
the kindergarten and first grade groups at the October testing. This

is especially apparent for the Bender Gestalt test.

In this experiment the difference in normative groups to which the
children were compared occurs as part of the difference in the two times
of measurement. Thus the same children were compared to one norm group
in October and to a different (older) group in April. This could be a
factor in the generally higher F-ratios for the Time of Measurement for

the transformed scores.
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DISCUSSION

-

The Role of Age Factors

In Experiment I there were two different age gfoups (5 years 4 months
and 5 years 10 months). Within each age group were two subgroups with
different amounts of school experience (children of each age were tested
in October and Aﬁril). When raw scores for the two age groups were
compared the difference in scores on only one test reached statistical
significance.

These results appear to contradict the published normative data for
the various tests. However, several factors need a closer examination.
Using the Illinois Test of Psycholinguistic Abilities (Kirk, McCarthy,
and Kirk, 1968) norms as an example (since it has norms at three month
intervals over a fairly wide age range), a question is raised whether
the difference in performance between age groups is really as large as
is suggested by the way the norms are published. Scale values are given
{ for groups of children spanning only three months and also an age cquiva-
lent is given for every raw score. I1f two adjacent age groups dre
compared the difference in scaled scores for any given raw score is
usually one or two points. However the standard deviation of the scaled
scores is 6 so the difference is not rezlly very large. It seéﬁs quite
possible that the differences in performance between age groups in the
normative sample three or even six months apart would not be statistically
eilgnificant if susjected to an analysis of varian- 2,

Since the transformed scores assigned to the raw scores Qary with

the child's age, it was expected that the transformation would change
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i
the relative performance of each group represented in Experiment I. The

-
|

anticipated result was that the difference in mean scores for the two

age groups would decrease since the same raw score for the older group
would generally be assiéned a lower transformed score than the same raw
score earned by a younger‘child. 'In fact, the pattern of the transformed
scores showed that the youﬁger children manifested better relative per-
formance than the older children, particularly at the October time of
testing. This result suggests that the difference in the performance

of the norm groups is related to the average amount of school experience
children of a particular age have had. “In other words; when children of
a given age with less than average school experience are compared'to the
appropriate (i.e., equal CA) norm group, their performance would be
underestimated because of being éésigned a score based on the performance
of a group with more school experience. The opposite result would occur
with a group of children with more than the average amount of school
experience. This would explain why a negative relationship between age
aﬂd performance occurred for the analyses involving the transformed
scores.,

The child's age at the time of testing defines his cohort and thus
his position in the raﬁge of ages present in the classroom. In this
experiment there was essentially one group each from the youngest and
oldest children plus two groups from the middle of the age span. There
was no significant age by time of testing interaction effect seen on any
of the tests which suggests that the effect of school experience for the
two extreme groups is not different from that for the two middle groups.

However this type of design does not permit a comparison of the school

:
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effect on Che youngest and o%dest children as they are not tested at the
same poinf in time.

In Experiment II age was only one of the factors associated with
the differences in the two times of measurement. In addition, the time
of measurement included six months of additional but different (kinder-
garten versus firsf grade) school experience for the two groups plus
potential influences of the effect of repeated testing. This confounding
makes it difficult to judge the role of increased age in the differences
in performance seen at the two times of testing. There were significant
differences in performance on six of the nine tests with two of the
other three tests approaching the .10 leyél of significance. The multi-
variate analysis of variance showed a significant (p < .0001) Time of
Testing effect but the Bender Gestalt contrigﬁté&hﬁéavily to this. These
results indicate that an increase in age combined with the other factors
is related to a significant improvement of test performance but the
design does not-permit an analysis of the effects of the several con-

founded factors.

The Role of School Experience

In Experiment I there was a six months difference in school expe-
fience between the two times of testing (October versus April). When
the raw scores of children of the same age (atlthe time of testing, not
the same cohort) were compared the performance on only one test, the
Bender Gestalt, revealed significant différences. 'The Bender Gestalt
requires a child to reproduce a design and it is fairly easy to see a

relationship between this skill and'being able to print letters accurately.
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A1l but possibly one kindergarten included writing letters and words in
its program. |

The léck of significant differences for the raw score analyses on
the other tests suggests that at least in this experimeA; school expe-
rience was not a powerful influence on performance. However, the means
in Table 6 show there was a difference in performance on almost all
tests but that it was.fairly small in terms of the variability within
the group as expressed by'the standard deviations. In most instanées,
the difference between time of testing groups was at least as large as
between different age groups. This combined with the fact that the age
effect did ﬂot generally re#ch.significant levels either suggests that
school experience should not be excluded as a possibly very important
factor but that furtﬁer study is neéded to determine its relative role.

In gene?al, the pattérn of results in Experiments I and II provide
an interesting pictuare. The analyses of the raw scores from both experi-
ments suggest the absence of sfatistically significant effects attribu-
table either to school expérience or chronological age. This was true
even though small but generally consistent differences in performance
were revealed across all tests, these differences favoring the children
tested later in the school year.

The analyses of the transformed scores in Experiment I, however,
indicated statistically significant effects attributable to.both school
experience and chronological age, the relationship being positive in
the case of the former and negative for the lattef Yariable. This

pattern of results suggest:.
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1, that age differences in normative patterns on the tests are
likely due to the fact that the norm groups on which the
tests were standardized differed both in terms of chronologi-
~cal age and school experience, and
2, that amount of school experience is the likely factor res-
ponsible for the performance differences among age groups
revealed in the norms on the various tests.
In other words, cross-age comparisons (with school experience controlled)
iﬁvolving normative scores places the older children within a class at
a relative disadvantage since the norms were developed on groups where
chronological age and school experience cévaried.‘

Since grade placement groups a whole year's age span of children
together, tiie relationship between age and school experience is somewhat
complex. Essentially what happens is that the youngest children in
each grade would have had more school experience than the average for
their age and the oldest would have had less than average. If the
transformed scores for the youngest (5~4 in April) and the oldest (5-10
in October) are compared to the mean for their age group, it.can be seen
that the mean for the youngest group is above the mean of the norm
group and the mean for the oldest group is below the norm group on all
but two tests.

Similarly, compa;isons across levels of school experience should

.yield positive influences of schooling when the scores are transformed.
It should be noted that such conclusions are possible only if scﬁool
experience is the_primary factor influencing performance on the tests

used in the present study.
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These interpretations are partially supported by the results of
Experimenf II where the results reflected in the analyses of the raw and
transformed scores were very similar.- In this instance bqth the kinder-
garten and first grade children were compared to the same norm group
because of their similarity in ages. Thus one group was not differen-
tially favored over the other. Where the transformation involved dif-
ferent norm groups (in the time of measurement effect) statistically
significaﬁf differences were revealed.

In the analyses of the grade placement effect in Experiment II a
number of the tests failed to show significant differences in the two
groups. However, the two times of testiné for each group were combined
for these analyses. Most of the tests failing to show a significant
main effect for grade placement effect did yield a significant interaction
effect. This interaction effect was due to avgreater improvement in per-
formance by i... kindergarten children in comparison to the first grade
children. Thus averaging the scores for the kindergarten gréup at the
-twoAtimes of testing tends to obscure the difference'which\existed at
the October time‘of testing.

Exéeriment II involved a comparison of two groups of children
(kindergarten and first grade) who had differenf amounts of school
éxperience prior to the first testing and who, between thé two times
of testing, had different types of school: experience. It is possible
that the tests used in the present study éré tﬁose‘whose task demands
are closely related to the types of readiness activities included in
the kindergarten curriculum. If it were possible to plot a learning

curve for a task such as judging differences in position in space there
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might well be a steep acceleration at the beginning of kindergarten
(which is-generally the first time this aSpéct of visual stimuli is
stressed) with little improvement thereaffer. With_this reasoning,
school experience may be viewed as influencing performance primarily for
the kindergarten children. Agaiﬁ,'however, these comments relate to the
analyses of the transformed scores.

If there is, however, an interaction between the type of school
experiences a child had and his.chronological age then the picture is
more complicated. In this experiment the kindergarten children were
the oldest in their class while the first-grade children were the youngest.
It is possible Fhat the first-grade children lacked some factor such as

neurological maturity needed to benefit maximally from first-grade ex-

periences.

Visual Perception Tests

T ere are a number of elements of the results of this study which
lead to questions about the current use and interpretation of visual
perception tests. One concerns what the tests ave actually measuring.
Tables 2, 10, 14, and 15 give the intercorrelations secn in the various
groups. Although there are some similarities, there is alco considerable
sample to sample variation. Most of these tests‘have fairly low test-
retest reliability, so correlations should be interpreted with care.
Tests which are descriﬁed as testing essentially the same skill such
as the two figure-ground tests, the Scuthern California Figure-Ground
test and Figure—Ground subtest of the Frostig, and.three visual memory

tests, the ITPA Visual Sequential Memory subtest, Visual Memory, and
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Visual III, in general did.nqﬁ correlate more highly with each other
than with'other tests. There was a tendency for performance on tests
requiring accuracy in drawing the stimulus such as the Bender Gestalt
anc. the Spatial Relations subtest of the Frostig to show a stronger
relationship with one another. It would appear there are some identi~
fiably different aspects of visual perceptual skills in addition to a
basic underlying skill possibly related to the effectiveness with which
the child uses the various structures of the visual apparatus. However,
it is quite likely we have not even begun to identify the specific
factors, let alone devise appropriate tests.

There is an additional problem in that the child must make some kind
of response in order for us to measure his performance. On a task as
complex as reproducing designs, as is used on the Bender Gestalt, clinical
experience has suggested that there are a numbgr of possible factors
that can affect a child's performance. One is indeed related to visual
skills such as éhe ability to scan effectively to form an accurate
Gestalt or the ability to match on different stimulus characteristics
such as angle, or relative size. However, children with subtle disorders
of the motor system may be unable to reproduce the design although they
know perfectly well what they are to draw and how what they have drawm -
differs from the sample. " Other children may have good motor skills but
have difficulty in visually guidiqg what they do. Until such time as
a matrix of tésts are developed which vary only on a single factor
related to the task demands, it is unlikely that we will be able to
investigate the relationship between the various visual perceptual skills

now described in the literature.
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Several aspects of the statistical results of this study suggest
caution in.the numerical aspects of test interpretation. For example,
the performance did not differ for groups of children who differed in
age by six months and had the same school experience. The test manuals
present data in such a way that it is easy to be led into thinking that
there is a fairly good-sized change in performance from one age group
to another. For example, the manual for the Developmental Test of Visual
Perception (Frostig et al., 1964) presents staﬁdardization curves,
plotting raw scores versus chronological age, which climb upward fairly
rapidly between the éges of three and eight. Norm tables are given
with the scaled scores for all tests for éne age together in a table,

/
rather than for all ages on each test, making it difficult to compare the
differences in performance from one age group to the next. Generaliy,
the standard deviation of the scaled scorés is large enough that the same
scaled score is not assigned to more than one raw score, in fact there
is often a several point difference. It is all tvo easy to lose sight
of the size of the standard deviation and get the impression that the
differences in performance between the age groups is larger than it
really is;

Not only do we need to consider the size of the differences in
group means but also the variabilify within the group. The range of
scores within each of the experimental groups in this study was con-
siderabl:, particularly in light of the limited number of items on some
of the tests. Except for the Visual Memory. test, and the ITPA Visual

Sequential Memory subtest there were eight or less items in each test.

Even when the test had a large number of items the actual number of
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items that discriminated well at that age range was small. With the
limited points available on each subtest, scores even two standard
deviations.above or below the mean were not possible on many of the
tests.

The variability within versus betweeﬁ groups particularly needs
to be considered when age eaquivalents are given for raw scores. A child
whose score falls within one standard deviatiﬁn of the mean for his
norm group may "earn” an age equivalent a year or more different from
his chrénolqgical age. It is all too easy to label a child as deficient
or retarded in terms of a skill when his "true score" is really quite
typicdl for his age. Furthermore, the test-retest reliability for these
tests is only mnderate at best.

There has been a fair amount of discussion about some of the dif-
ficulties caused by having several short subtests pgrporting to measure
different skills. One side of the argument says that to sum thece scores
together is liké putting apbles and oranges tbgether and describing how
ﬁuch fruit you have, This gives a figure which is not very helpful if
jou want to make an apple pie. This is the view expressed by those who
stress the importance of discrete visual perceptual skills (e.g., Frostig,
Ayres). A major criticism of such tests has been that the test relia-
bility is too poor for the small sample of behavior taken in each subtest.
Even if there are discrete visual perééptual skills you fail to measure
them with sufficient accuracy to be useful. Hopefully, as the inter-
relationships of the various types of skills needed for various visual
" tasks are better understood a different type of test structure will be

possible. This would include a gross screening test with complex tasks
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requiring several skills so that all the skills would be needed to pass
the test But an inordinate number of items would not be needed. Corre-
lated with this would be a matri. of tests involving known and limited
combinations of skills which could be used to determine specifically
why a particular child fails at certain tasks.

The present results also permit some tentative suggestions regarding
the basis for establishing norms on the tests. The present normative
scoring procedure used on the tests utilizes chronological age as the
base. The results of the present study suggest the absence of a relation-~
ship between performance and chronological age when school experience
is controlled. As already suggested, it is likeliy that current pro-
cedures for selecting normative samples result in the confounding of
chronological age-related factors and the amount of school experience,
Furthermore, the analyses relating to the transformed scores in Experiment
I suggested that school experience was the primary factor contributing
to the performance differciices in the normative samples. If this
reasoning is correct, the performance of older children within a gfade
would be un&erestimated in relation to normative preofiles., If this is
the case, arstrong argument can be made for using norms based on grade

placement.
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SUMMARY

Restatement of Purpose

This étudy attempted to investigate the effects.of school experience
on visual perception tests involving line figures and forms. These
tests, which are generally used to ''diagnose" the causes of school dif-
ficulties, have norms which are based on chronological age and do not
take into account the amount of school experience.

If the various activities in the kindergarten and first grade curricula
designed to develop visual skills do indeed foster such development one
would expect to see differences in performance related to the amount of
school experience. The average performance for children of a given age
such as 5 years 4 months should_be higher if they are tested in the
spring near the end of kindergarten rather than in the fall when school
experience is just beginning. This would result in children with dif-
ferent birthdates showing different average levels of a skill due to the
relationship of chronological age and schéol experience. |

. There wefe,two‘experimeﬁts in this study. Experiment I attémpted
to examine the indépendent and interactive influences of school expe¥ience
and chronological age in kindefgarten children. Experiment II attempted
to compare the effects of kindergarten and first grade curricula on

performance cn visual perception tests.

Procedure
Children were selected on the basis of birthdate from eight of the
nine elementary schools in Urbana, Illinois. There were 15 children in

each of the groups.
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In Experiment I a time-sequential design as outlined by Schaie
(1965) was used. This design permits inferences as to age differences
as well as differences related to the time of measurement. The ages

were 5 years 4 months and 5 years 10 months and the testing times were

in Qctober and April,

Time of testing

Age October April
Younger 5-4 5-4

Older 5-10 5-10

In Expe?iment II, a test-retest design was used with kindergarten
and first grade children whose birthdays were close to the December 1
cut-off date so the two groups were less than one month apart in age.
Testing dates were October and Aprif.
Tests choseﬁ had to meet two major criteria:
1. 7The test involved the discrimination of line figures as
forms rather than as symbols with meaning.
2. The test was suitable for use with five and six-ycar-old
children,
Au attempt was made to include more than one test of what'appeared

to be a similar processing task but which had different types of response
such as multiple-choice versus copying.

The tests chosen were:

1. The Developmental Test of Visual Perception (Frostig, 1961)

2. Visual Memory Test (Wood, 1971)

3. Visual Motor Gestalt Test (Bender, 1938; Koppitz, 1964)
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4, The Visual Sequential Memory subtest of the Illinois Test
of Psycholinguistic Abilities (Kirk, McCarthy, and Kirk,
1968)

5. The Southern California Figure-Grournd Visual Percepfion
Test (Ayres, 1966)

6. Visual III from the Reading Aptitude Tests (Monroe, 1933)

There were two testing sessions of 45 minutes to an hour, at least
two days apart. In one session the Developmental Test of Visual Percep-
tion was administered, usually to a group of two or three children.

In the other session tests 2 to 6 were administered to iﬁdividual children

in the order listed.

Results

In Experiment T the multivariaLe analysis of variance of the raw
score performance on the tests showed that all F-ratios for the tests
as a group failed to reach statistical significance. Oix the individual
analyses of variance the ITPA Visual Sequential Memory subtest had an
Age F-ratio significant at the .05 level, and thé Bender-Gestalt had a
Time of Measurement F-ratio significant at the .01 level. All other
individual F-ratios failed to reach statistical significance in the raw
score analyses. However, the analyses of the transformed scores indicated
that the amount of school experience was positively relatéd to performance
and that chronological age was negatively relatéd to performance.

In Experiment II the multivariate analysis of variance showed that
the F-ratio for the Time of Measurement was significant at the .01 level.

This factor confounded an increasc in age, school experience, and
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familiarity with the tests. On the individual analyses of variance five
tests had significant F-ratios on the Time of Measurement factor —- the
Bender~Gestalt, Southern California Figure-Ground Visual Perception test
and three of the subtests of the Developmental Test of Visual Perception.
Two tesfs had significant F-ratios on the Grade Placement factor —- the
ITPA Visual Sequential Memory subtest and the Bender-Gestalt., There were
also three significant F-ratios for the Grade by Time of Measurement inter-
action. These occurred with the Bender-Gestalt and Form Constancy and
Position in Space subtests of the Developmental Tesf of Visual Perception.
These interactions.suggested that kindergarten childfen manifested greater
improvement f£rom October to April than did first-grade children. The

results of the analyses of the transformed scores were similar to those

-0f the raw scores.

Implications

The lack oﬁ clear-cut results in this study suggest a need for
further investigation of the role of training in performance on visual
perception tests. Although the test results generally did not show a
statistically significant school experience effect, neither was there a
significant difference in the groups six months apart in age. -The dif-
ferences in groups of children six months different in age with the same
school experience were actually quite small. Only whén a difference in
school experience and familiarity with the tests was combined with a six
months differenée in aée did significant differences.appear on ﬁést of
the tests. | -

A closer look at-the size of the standard deviations and the dif-

ferences in mean performance of different age groups is needed. It is
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extremely rare to find a test where the difference in the mean scores for
groués even a full year apart in age is as large as one standard deviation.

If the age equivalent scores are used it is quite possible for a child

whose score is within one standard deviation of the mean for his age group

¥
to be assigned an%!%é equivaleﬁt one year or more below his chronological
age with the implicafion that he has a serious lag in the development of
that skill.

In Experiment II the interaction effects indicate a greater change
in six months for the kindergarten children in comparison to the first
grade children. 1t appears that probably there.is a comparatively more
rapid change in certain skills gt the beginning of a child's formal school
experience with a relative leveling off of the curve later. This pattern
could be diiferent in communities where attendaﬁce at structured nursery
school is common or where public kindergartens do not exist. Particular
caution should be used when interpreting the scores of children just
beginning school or who are of kindergarﬁen age but not yet in school.

Most critical is the finding that the present normative groups
based on age penalize the child who is among the older children in his
grade. Iﬁ contrast the younger children in a grade tend to have per-
formances above average for their age group, presumably because‘they
have had more school experience than the average for their age. Although
- renorming the present tests on the basis of grade placement is probably
impractical, the manuals should mention the role of school experience.
Particularly for the five and six year old children yho would be starting

school the size of the variation related to grade placement should be in-

vestigated and reported s¢ it could be used in interpretation of the scores.
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Although the relatively low test-retest correlation of the test
scores limits the accuracy of ;orrelations between scores on different
tests, the ﬁumber of high correlations between tests supposedly measuring
different skills (as well as some very low correlations between tests
described as measuri;%;the same skill) suggest the need for further study
of what the present tests are really measuring and how acéurately they

discriminate between differences in abilities essential to academic

success,
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APPENDIX

Instructions for the Visual Memory Test

"Demonstration

Present stimulus card A with response card A face down underneath
it. Display A:for 5 seconds, saying TAKE A GOOD LOOK AT THIS DESIGH SO
YOU CAN REMEMBER EXACTLY WHAT IT LOOKS LIKE. At the end of the 5 seconds
turn the two cards over together so only the response card is exposed,
FIND ONE LIKE IT HERE. After the child has indicated a choice, pull out
the stimulus card, and re-expose so the child can check his response.
If a correct choice, YES, THAT ONE IS THE SAME pointing to stimulus and
choice. If not correct, NOT QUITE. POINT TO THE ONE THAT IS EXACTLY
"THE SAME. If able to find the correct chc.ce, YES, THAT ONE IS THE SAME.
If bhe still does not indicate the correct choice, put the stimulus card
next to the correct choice and ask him if the designs are alike (if he
does not say they are the same, have him show you how they are different).
Then place stimulus card next to previous choice and ask him if they
are exactly the same (if he says yes, assist him in seeing the difference).
It is important that the child realize that only one design will be
exactly the same as the stimulus.

Demo B is given in the same way except the fact that there are two
parts to the design js stressed both by pointing to both parts znd saying:
SOME OF THE DESIGNS WILL HAVE MORE THAN ONE PART. BE SURE TO LOOK AT
ALL OF THE DESIGN SO YOU CAN REMEMBER IT. Correction procedure is the
same as with Demonstration A.

Administration

GOOD, NOW LET'S TRY SOME MORE DESIGNS. Display the stimulus card
for 5 seconds saying, TAKE A GOOD LOOK. Turn the card over, FIND ONE
LIKE IT HERE. Th:z verbal cues can be dropped later if the child is
performing smoothly. Re~exposure of the stiwulus is not permitted.

If the c¢hild ge.sg restless and does not use the whole 5 seconds evan
when prompted, the exposure time can be shortened. Use remarks such as
GOOD, YOU LOOKED AT ALL THE DESIGHS to encourage looking at all the
response items and to discourage a position preference. Other remarks
of encouragement such as YOU ARE DOING A NICE JOB can be used if needed.
Tracing of the design should be gently discouraged as it does not permit
locking at all of the more complex designs with the 5 seconds.

Instructions for Visual III of the Monrove Reading Aptitude Tests

"WE ARE GOING TO DRAW SOME PICTURES ON THIS FIRST LINE. PUT YOUR
FINGER ON THE PLACE WHERE YOU ARE TO DRAW THE PICTURES. NOW, I WILL
SHOW YOU THE PICTURES THAT YOU WILL DRAW. KEEP LOOKING AT THEM, BUT
DO NOT DRAW THEM UNTIL I TAKE THEM AWAY." Examniner exposes the first



APPENDIX (continued) , 80

card of set III for exactly 10 seconds. Remove and say "NOW, DRAW AS
MANY OF THE PICTURES AS YOU CAN REMEMBER." Proceed in the same manner
for the 2nd, 3rd, and 4th cards of set III, each time having the child
indicate the appropriate l.ne upon which to draw the pictures and warning
them to wait nantil the card is removed before drawing.

If the child starts-—to draw while the pictures are still exposed,
hold his pencil for him. If he looks elsewhere before the 10 seconds
are up, it may be necessary to remind him to take a good lool: at all the
pictures. If he appears distressed because he can remember only a few
of the pictures, encourage him by telling him that he is doing nicely and
that it doesn't matter if he can't remember every design; just draw the
ones he can remember.

Instructions for Administration of the Bender‘Gestalt Test
(from Koppitz, E. M. The Bender Gestalt Test for Young Children)

Seat the child comfortably at an uncluttered table on which two
sheets of paper, size 8-1/2" X 11", and a #2 pencil with an eraser have
been placed. After rapport has been established show the stack of Bender
cards to the child and say: "I HAVE NINE CARDS HERE WITH DESIGHNS ON THEM
FOR YOU TO COPY. HERE IS THE FIRST ONE. NOW GO AHEAD AND MAKE QONE-JUST
LIKE IT." After the child has adjusted the position of the paper to
suit himself, place the first Bender card, Figure A, at the top of the
blank paper in front of the child. No comments are made while cbserva-
tions and notes are made on the child's test behavior. There is no time
limit on this test. When a child has finished drawing a figure, the cand
with the stimulus design is removed and the next card is put in front of
him and so on. All nine cards are presented in this fashion in orderly
sequence,

If the child asks questions concerning the nuwber of dots or the size
of the drawings, etc, he should be given a noncommittal answer like;
"Make it look as much like the picture on the card as you can." He should
be neither encouraged nor discouraged from erasing or making several
attempts at drawing a design. It has been found practical to discourage
the counting of dots on Figure 5 since this requires much time and adds
little new information. The children who cownt dots on Figure 5 also
tend to count dots and circles of Figures 1, 2, and 3. When a child begins
to count dots on Figure 5 the examiner may say: ''You do not have to count
those dots, just make it lock like the picture.”" If the child still per-
sists in counting the dots, it then takes on diagnostic significance.

The indications are that the child is most likely quite perfectionistic

or compulsive. If the child has filled most of the sheet of paper and
turns it sideways to fit in Figure 8 into the remaining space, this should
be noted on the protocol as this is not considered a rotation of design.

Each child is permitied to use as much paper (or as little) as he
desires. If he asks for more than the two sheets of paper provided, he

o should be given additional paper without comment.

ERIC
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For directions for the Southern California Flgure—Ground Visual
Perception Test see Ayreg, 1966.

For directions for the Visual Sequential Memory subtest see the
manual for the Illinois Test of Psycholinguistic Abilities by Kirk,
McCarthy, and Kirk, 1968. .

For directions for'the Developmental Test of Visual Percepticn see
Frostig, 1961.



APPENDIX (continued)

p—

82



APPENDIX (continued)




APPENDIX (countinued) 84




12

APPENDIX (wontinued)

85




¥

APPEND1Y {(con L"inued)

86




27

APPEND X (ccncinued)

87




